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0 Will you tell His Honor and the Jury your educa¬ 
tional bachsround? 

& 1 obtained my Bachelor of Science Degree in 1932 

at Zozza State University, and cy — no, 2 an sorry. r?y 
B& in 1929 or BSC in 1929, and my PhD degree in 1932 at 
the sane institution. 

0 Anri did you also serve at a later occasion es 
a Hochefeller fellow? 

A ” 03 . 2 'son a Bcchefelier research fellowship. 

n jn, chemistry? 

A In c heals try. 

q Willion state s£eat professional societies, if any, 

that you happen to be a member of? 

A Well, I 22 a member of the Society of Signs 21, 
*nri the American Chemical Society, American Crystalographic 
Association, the British Chemical Society. 

I as a fellow of the Eoyal Society of Canada, and 
a fellow of the Chemical Insitute of Canada. 

Zsn T t that enough? 

q 1 thish that suffices. Doctor. 

So you -serve in any consultant capacity in your 
field of chemistry? 

A Yes. 2 .have consulted for the Department of 
national Defense of Canada for many years* 

Q What was the nature of your wort in that respect? 

RC- 6000477 
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ho niGir.:; c r s h io in Olio Order or the British shioire« 

0 Somoniy haem as the OZa, is it not? 
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A res • X have beer consulting for a good cony years 
for the- Zernosneo fastaur Cemany or chs~icnl and — 
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Cl^CH^O '"JZm TjZ'G**}’* O 7 ^ * TtT?*? 7 cC“■ * ~ ~C r * '~^ 

Q shat in a Canadian c erroration engaged in the 
“arufaoture cf tobacco products? 

il Correct, yes, and thee, of course, frou tins tc 
tlus 3 as people are desirous of inferratics, I consult on 
other natters, maybe 10 or 12 a year, sernething of that sort. 

0 S'c;:-, cm you tell us thethen cr not the University 

of rorento lias been srarded grants fro a Canadian goncer 
institute for uor-h to be conducted under ycur supervision 
in your laboratory? 

is. Ton, since about ZS 35 , Z believe, the Canadian 
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7 Career Institute has given re yearly grants for eorfcc of 

interest in connection with the tobacco field. 

0 eo*oldyou state whether you have published articles 
in the general field of chemistry, and if so, about how 
many? I an not confining this to tobacco chemistry. 

A Gh, there mist be about 250* Xt was 230 or so 
a couple of yearn ago. 

q Eo you hold ycur 3 elf out to be an eupert in the 
field of statistics? 

A - So. 

q Or epidemiology? 

A Ch, no. 

q Or as a medical doctor? obviously no. 

A So. 

q Sets ycu ever done any norh in connection tsith the 
chemical composition of cigarette saiolce condensate? 
a ifes. 

q in collaboration with chon, if ycu will? 

A Uell, X suppose principally in collaboration with 
the students and po 3 t-doctoral fellows that cone to ny 
laboratories, and outside with 2r. tender of the Sioan- 
Ssttering Institute, and with Dr. J. P. H. Gilman at the 
Ontario 'veterinary College. X thiah that is — 

q ««ion did this rorir dealing sith the chenistry of 

cigarette snohe condensate ccsmence as far as you were 
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concerned? 

A In 1954, I believe. 

Q How, are yen still concerned with the sane problem? 

A Yes. He are still wcrlcing an It." 

Q Ecu, a witness' for the plaintiff in this case, by 
the name of 2r. Eendall, has testified that he xsas employed 
by the Lcrillard 'Tobacco Company* to identify chemical com¬ 
ponents in tobacco saohe, but that he never determined the 
quantity present. 

Could you tell the Court and the Jury that value 
the identification of chemical substances in cigarette 
tobacco smche cr condensate has is the absence of any 
determination as to the amount present? 

A Hell, — 

COSET: Just one moment, Doeter. Eculd you 
read that question to me again? 

(Question ass read.) 

53. EftAS: Did you hear ms. Doctor? 

YHS H22E2SS: Sot too veil, sir. Ely hearing is 
not too good. 

£3. E&&S: I sn sorry. 

Y3E COSES: Perhaps you better cone up forward, 

iTr. Haas. 


HR. Ea&'S: Sorry, Your Honor. 


EY S3. E£S: 


0048 < 
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9 q cid you hear the reporter repeat the question? 

A Yes. Sherdi you. 

q well, you ansuer the question as phrased? 

A Hell, It wasn't the difficulty In hearing the 
questIonj It is a little difficult to answer It. It has 
to do with the nature of the spectroscopic analyses, that 
r understand that Ur. Kendall was usings froo. ay reading 
of his testimony. 

0 . Smt's right. Es has testified that he used Infra¬ 
red spectroscopy in the Identification of polynuclear 
arccstic hydrocarbons which he said — and X quote — was 
"the Eost potent analytical tool available. *' 

How, have you used that type of Infra-red spec¬ 
troscopy In your studies at all? 

L can, X have used — I do research in infra-red 
spectroscopy. I can anstfer that part of the question. 

0 Hell, can you state whether you hare an opinion as 
to the value of the use of this infra-red spectroscopy in 
the identification of polynuclear arcnatie hydrocarbons in 
tobacco sac he or its condensate? 

A Hell, actually, froo the type of substance for 
tahieh we are seeding, in the sense that that Is what we 
lrrsvm jng can have a chance to find at this time, the infra¬ 
red region Is not the best region, that is to say, for the 
polynuclear arccatlc coapoands. It in not the best spectral 
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region. 

q Have you used other spectral methods than the 
infra-red method'? 

& Yes, tsa hate used ultra-violet spectroscopy and 

fluorescent spectroscopy as well. 

q Do you find that either or Doth of the latter 
systems that you mentioned — 2 nithdrst* that. 

Did you find these other methods superior or in¬ 
ferior to the infra-red method In the identification of thes 
hydrocarbons? 

& Po 2 * polynuclear aromatics xse find that the ultra¬ 
violet region, either by absorption or by fluorescent spec¬ 
troscopy, is preferable to the infra-red. 'Shis is because 
of the nature of themeiecule. It wouldn't be true for some 
other type of molecule. 

HE. EMS: If lour Sonar please, I think If «e 

could use the blackboard, the doctor might be able to give 
a desonstration of hou spectroscopy corks. I think it 1 s a 
rather complicated thing, and perhaps he can make more seas 
out of it than X can in phrasing my questions. 

Kould Your Honor object to that? 

«2ES C0<33T: Ko. he can have a blackboard trough 

out. 

(Blackboard set up.) 

BY 83. HS£S: 

RC. 6#.; 0^32 
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0 Doctor, would yon care to step dona and describe 
on the blackboard the method of spectroscopy, and if you 
dll, confine it to the use of the infra-red system which 
Dr. Kendall utilised in the examination of the particulate 
phase of this smoke„ 

A 'Kell, in the first place, Z want it to be recog¬ 
nised that I can’t glue a rigorous explanation of spectros¬ 
copy in the short tine that Z hate here. 

I 'could like, however, to do so firstly because 
there is an unansiaered part of a question with respect to 
mixtures, and Z an afraid that if 2 don’t answer that now, 

Z will be confusing people later. 

So if you would allow me to give in general the 
idea of the spectroscopic method as we use it, end then 
bring in the significance of the ultra-violet versus the 
infra-red, why, I believe this is the best way that 2 
could handle it, with ycur permission. 

Q You may proceed. 

A As 2 say, thin can’t be a rigorous scientific 
study, and 2 myself could find errors In what I an, going to 
say. But essentially what I would try to tell you is the 
method which we use, and why it Isn’t very satisfactory 
shea one has distunes. 

If we consider a region of the spectrum — let's 
talk about something that we all know, the v i si b le region where 

RC■" 6000433 
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we use our eye as a detector, and ue could call this red 
and green, let us say, and blue, now, the way that one 
treasures color, of course, is by the depth of color, or 
the intensity. So we will say that we are talking about 
depths of color here. And we are talking about this visible 
region there our eye is the detector. 

Actually, of course, this is only a small part 
cf the spectral range that us use, and out la this region 
is that we call the ultra or above violet, and down here is 
the region ue call the infra or below the red. 

Eat let * s concentrate on this region here first. 

Ee can say — well, let*s say we had a substance and life 
colored, end i'll put that in here as sort of a huap or 
mountain for the purposes of this discussion, and we dll 
say that represents a red compound that is maybe a little 
bit toward the green. How, another cub stance will have 
another color. let's put it here, a green substance. And 
then wo have got other things, be can think of other 
ftMngn that would go in here and here is one greenish red — 
a reddish green, here is a greenish red, these are .all per¬ 
haps different heights. 

Hon, these colors, as you know if you are r ais i n g 
paints, these colors are added, and so actually the color 
that you could see as you accumulate these would be — cver- 
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all it -could h sue some color that would appear a blend 


up in here. 

He have several colors In our clothes, but they 
blend to site the color that one actually sees. 

Eow, that's chat it could represent IT he would 
actually see with his eye or the detector in say of these 
regions if ho had a mixture. 

Hoc, one is aluays trying to push his experi¬ 
mental equipment farther than it will go. Elis is character 
iotic- Z mould say*, of scientists, And he is looting for 


something, you see, and he happens to hate a substance 
is green, and be has this substance pure, end he 
hnoco that this is green. E 0 c, there is a great temptation, 
and there is alcay3 a probability that that peak up there 
Eight be this green. Set it also could sot be. And I have 
tried by this nethed to shoe you hoc. &zs analysis of tsis- 

w' 

tures can be eery dangerous. It can be only sere thing that 
is worthwhile as a first eery vague guess.^ 

<23aaB gha t we do, of course, is take this apart 
/ and separate these things, and cnoe we got that where each 
one of then is separate, then we can get its typical color 
or absorption, as we call it. 

She infra-red is quite as good a region, and the 
infra-red region we use to study the vibration of the atoms 


in substances. 
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In the ultra-violet region, it<s also a very 
good region, we study the motions of electrons in this 
region. 

It so happens that in polynuclear aromatics, be¬ 
cause of the nature, the flat nature, if you please, of the 
molecules, that electronic vibrations are the most import¬ 
ant, and that is the reason ve use it tap there. 

Hot?, that is uhat I have tried to give you with 
respect to uhat the spectral analysis is. 

lour other question, I believe, involved — 
well, perhaps you had better state it. 

0 Eoctor, I would like to ash you this: . 

X ashed Sr. Sendai1 the fcllouins question, at 
page 707 of the record: 

"IJcts, do I understand frcm your testimony that 
in your analysis in suohing Chesterfield cigarettes that 
you did not concern yourself with the condensate? 

"Ansuor: Xha'c is correct, I examined the — as 
I explained this morning, the vapor phase or theliquid 
particulate phase which tsas before that had settled, out 
in a one meter infra-red gas cell.” 

£nd then I said: 

‘'Question: So you consider this to'be a classic 
manner in mating that analysis?* 1 

£nd he answered, "Siis was a 2 ea a 2 d novel approach 

RC- 6000486 
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which was most rewarding la the results obtained from it. 

Sots, do you gather from the doctor's testimony 
that fce wgag any separation of the various elements that 

were contained in the particulate phase of the smoke as he_ 

examined it spectroscopically? Q ^ . 

& / Sail, as 1 understand that testimony, he drew^ in 
a mouthful or a lungful of snake and bier it into the ab¬ 
sorption cell. Under those circumstances, he nest definitely 
didn't hare any separation. In fact, he can evidently trying 
to avoid this, esans he got a very tide Eisture. But 

one can always learn. 

However, certainly in ey experience in sy labora¬ 
tory, I would think not only from cy experimental work, bet 
also from the fundamental principles of p hysic s, thh€^this 
could be a very questionable seheEV^etirelsjJ You see, I 
haven't told you one characteristic, one that one cast have 
in these spectra, cne csst be examining a particle which is 


short or smaller than the wave length of light that is in¬ 
volved. £ad, of course, green, red, red-green, blue or any 
other color represents a different nave length. 

Hon, in the infra-red region the wave lengths are 
one to 15 — in the range that Dr. Eeadall, 2 presume, «as 
using — cell, I know he was using this range — one to 15 
millionths of a centimeter. 'Shat is pretty short. Eat this 
is about the size, or at least covers the range or size of 
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the particles In the arcGice. 



therefore, these smoke particles eill scatter 


light, aaH fflp. nauid have the sane difficulty in seeing 


through it as if he uere looking through a fog. 

It's not exactly analogous, hut lt f s very close 
to the sans thing. 

So that Z nould think he uculd only see a peak 


ss .ong this very rough mountain range only if he cere locking 
for it. I don't think under these circumstances — there is 
another factor in here, let us say he did this trick, let us 


say he lot this settle a little hit so that all the hig piece 
settled cut, and uhat nos left vas helon one micron — and 
is reasonable, the course particles drop out first, and 


the fine ones later, fhen «e kneu the fine particles contain 
so little of the total ueight of the sucks, then he wouldn't 
hate enough Eaterial left in order to actually represent a 


depth of color in order to read, 

S don't contradict it, hast it doesn't seen — in 
ny laboratory that thing wouldn't uork. 

q 2 octor, this is not the system that you use; is 


that correct? 



attempt to separate cut from the snake condensate — and I 
gather this is what you have used, and not Just the smoke 
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itself; is that correct? 

A fiat's correct. 

0 Have you Eads any attempt to separate from this 
conglomerate mixture any particular phase insofar as a siren 
aromatic hydrocarbon Is concerned? 

A Yes s sir, yes. This Is our method. 

q Hill you explain briefly to the Jury hoc you go 
about this? 

A Uell- it mas luchy that the interest in this came 
along just about as our techniques cere being — ^mt see 
techniques cere brought in, and ue adapted these tec h niques 
to the nerlr* because other, older methods wouldn't be effec¬ 
tive . The methods that ns use go under the general classi¬ 
fication of chromatography. And it is relatively simple the 
nay it is done, encept it nas a little slonsr getting the 
thing solag. 

You fcahs a glass tube — it doesn't sltsays have 
to be glass, but you can see through glass, at least — 
and close it doun at the bottom lime this (indicating), and 
put a little bit of glass uool in here. And then ue fill 
this up quite carefully uith a mineral. I call it a mineral 
because there are a number of them. 

Then me take the tobacco smolce condensate and put 
it on the top here, the tobacco saohe condensate. And «e mill 
then add a solvent such as — the first one here essentially 
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is gasoline. Shat is the one one we use. 

And as this passed do«n, the mineral has the 
property of holding on to the chemical substances, but also 
it un* the property of holding on to 3Gne substances more 
than ethers. So that if one, say, is dragging or sleeping 
things down here, the mineral mill let go of some things 
quicker than others, and as a consequence, one then mill 
have bands, as me call them, one advancing faster than the 
other. And .our usual may is to keep passing this daen, and 
as this band eernes out the bottom, tie separate that, and 
then anoths* one, another one. 

I am not trying to imply that get perfect 
separations here, but one can repeat this process again end 
again, and after he h^s dene it enough times, i&y, then, he 
can get a thorough approximation of a single compound. 

frequently me turn tG another type of chrcaato- 

graphy— 

q Paper chromatography? 

A Paper chromatography, to do this. 

Q <Bais is used as a supplement to the eoltsm method 
that you have already mentioned. Doctor? 

A Sell, one can handle a mass of stuff. For example, 
I hare columns so large 1 can handle about tko ounces. Esy** 

f 

be that doesn’t seem very much to you, but it is quite a 
bit on one of these things, two ounces cf material. 

Fi; C £■ 0 0 0 4 F? 0 
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T.^ er > 7g=t to a piece cf paper which is about like 
a piece of blotting paper, it can only handle a very small 
fraction of an ounce. So I till make ay, we call it a gross 
separation on here at first, and then take each one cf these 
individually after I have refined then several sore tines, and 
put them cn paper. And one does this if one takes one of 
these fractions and evaporates it down where there is just 
a pinpoint of csterial left, we nil! say he will then spot 
that on the paper in this Earner. He nay have a series cf 
thes across here, but he will spot one of then cn here at a 
tiue. 

Eaere are two cethods — 2 sill describe the 
ascending method — he puts this paper into a liquid down 
here, and the blotting paper tends to soak that up. And as 
it soaks up, ascin it drags the nstcrial in front of it, 
but it drags one thing “ore than another, so that this spot 
will finally be resolved into — it's pretty concentrated 
down here, you see, into spots up here. Say be we know what 
this thing — rather, guess as to what this thing Is. Ssybe 
we say, "I*11 bet you that's benzpyrene,” so we will put a 
spot of benzpyrene on here. Of course, it's pure, and sure 
enough, we will say, "Yes, it is benzpyrene in this thing." 

Also, there are three other things, I have to guess 
Shat those are. At any rate, we wouldn't just Identify it 
by this 30 -called EF value, as we call it, but we would also 

http://legacyJibrary.ucsf.ed8^id‘/fegi^Off|^0I<|aral^v.industrydocuments.ucsf.edu/docs/lrfl0001 


wright 


2042 


taics a pair of scissors and cut that spot out, entract the 
material out cf it, and it is almost pure then, very close 
to being pure, determine its spectrum,' and if it shews the 
proper range of color as we are putting it la those terms, 
then this is identification for the substance. 

*Hxat is essentially the story. 2s that satisfac¬ 
tory? 

Q 2t helped me Doctor. 

S3. RfiAS g Do you hate any questions, your Son or? 

B? HS. ETAS: 

Q Dr. Eendall testified that the first person to 
identify 3:4 benspyrsse in tobacco smoke condensate nas s 
gentleman by the same or Hoffo — 

A Eaybe ne can lea^e that up there for a minute 
(indicating blackboard). 

SB C0IB3: Leave the blackboard isp, will yon, 

please? 

«ppa HS2BSS: I just want it in connection with 
this quest in. 

ES.SkiS: ^Jill you read the question thus far, 
please, Er. Ganteerg? 

(Question thus far read by the reporter.) 

3? £2i. EGAS: 

0 --in South America in the year 1939. £r® y°u 
familiar with Soffo's work? 


K L - 
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A 3es. 

Q Is It accepted, if you hnom, la the field of 
tobacco chemistry that Eoffo actually identified 3:40 
benzpyrene? 

13 , -HcAHSSS: I thinh this witness, if the Court 
please, could be Halted to chat he thinhs, not chat is 
accepted la the field of chemistry. 


HS. HA1S: I mill accept that, 2£r. ScArdle. 
E1AS: 

q Do you accept that Roffo actually identified 
3 :4 berspyrsne la 1339? 



A tie 11, -dthcut any disparagement of Eoffo, I 

could point out that cm the basis of his anfiysis, and If 
you dll eucnine the uorh, you dll find his separation 
uas far from ertensive; that he mould be getting these 


mixtures, and chat he earn eight be benzpyrene, cr it might 
not. But from the standpoint cf identifying, you mould put 
a very heavy tentative in front of ^it , sc tentative that it 
©ould put the rest of us to uorfc --/if Eoffo had the answer, 

7 guess ue couldn't have spent all the money we spent eon- 
tinning the operation. 

0 Co you Lscw‘"whether gp not Er. Eoffo*s experiment 
mas comparable to the analysis of cigarette ceofse condensate? 

A Hell, actually, of course, he uasn’t using smohed 
tobacco, cs we imow it. 5 s mas using what we might describe 
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as toasted tobacco. Shat is, he heated It at about 120 
degress for a number of days, end then he distilled off 
from this. It wasn't a burning process in the sense of oxy¬ 
gen being construed. And certainly this is not comparable Kith— 
Q Ecdem techniques? 


'flS 


certainly could not be defined eo tobacco sm o ke 



condensa' 


Q 2o you knot; whether anyone subsequent to 1939 
attempted to duplicate Boffo's cork? 

L I believe that this Japanese feller at Sloan- 
£eStoring. 

3 Sugiura? 


i y^rogiura, wasn't able to repeat it. // 

>P- 

Q Can you tell us when 3*4 be-sspyrsns sas first 


positively identified in cigarette smoke condensate? 

A {Sell, these things are always gradual. It's hard. 

Up until 1954 Drt^ho 2 suppose Icaoos sore about 
polynuclear aroaatlcs than anybody else in the Stilted 
States, couldn't find it, but In that year Lindsay in England, 
that is at Bartholemew's College, got a very good spectrum. 

Ss other u'ordo, Lindsay did this sort of thing I am talking 
about. He got a very good spectrum, and one which I \sould 
eay ssas acceptable to us. 

Q In about what year was this? 

A 2 think that was 1954. 
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q Yes. 

& Then se «otsld be ttorlting on thin, of course, but 
«e, in about a year later, I could say it sas, isolated the 
pure be nzp yrene, pure 3:4 benzpyrene, and-tte^s-etber-ls-all 

degress-ci 1 identification^- -> 

Z scald give credit to Lindcsy, but it czs very 

satisfying to Lind 3 ay urea te got the stuff out la the 


hand. 



Eo«, could you tell us ubst the nature of your 


experiment nss that cound up sith the isolation of some 
3:4 benzpyrene is about 1955? 

Son did you go about it? 

H Uall, w 3 certainly hazzsr-sd a cosquito uith a 


sledge. Siere «as no question about that. tie had to use 
about 3CC0 pounds of tobacco, cigarette tobacco, vhich ee 
burned as such as possible In the manner that s cigarette 
could burn. Ee then Kent through these separations of 
this hind. 

Of course, they cere very — there css a great 
deal of cerh nith this amount of material, because fross 
3000 pouad3, one gets about a hundred ana tuenty pounds of 
tar, and then by separations of -this hind or eerae others 
that ae originated, ee get this dona to chsut a hundred 
grains containing the polynuclear aromatics, and then the rest 
of the separation «as this sort of thing, emt of ahich ne &ot 
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a crystal of benzpyrene. 

Sspressed In parts per '.million, hots much benz- 


oyrene did you find, 3 ^ benzpyrene? 

A 

A from a separation of this kind, you understand 

you can’t -- there is a lot of wantage tore. 2 say I got 
a crystal out, but there was much more than that in there. 

Sowevcr, once ue knew it Is out, then us depend 
ca the spectroscopic method, and this has also gone bade 
and forth. Cue person odd cut nualsr end one person add 
another, but ue wore able to tie this dc~:n in 1559. 

From work that I hare do.»e, but largely the tjark 
of other ehemists also that. perfected the method by using 
radioactive carbon, benzpyrene ccrtainlsg radioactive carbon, 
and this nay we can actually get i reliable nuisber for bens- 
pyrene, and it turns cut to be a'uut 1.5 parts per ail lion. 

I ^ 

15 parts - pir ten million. 


0 Eon, her cany people collaborated with you in this 
experiment with 3CC0 pounds of tobacco, as you recollect? 

k Sell, as 2 remember theie ware four post-doctoral 
research wen and maybe four to sin technicians. 

0 And hew long did the experiment take? 

A Ch, 14 to 16 months. I would guess that X sore 
out one set of pazt-doetcrals and started on another one. 

q How, Doctor, in a deposition which cas taken and 
read to the jury in this case, Hr. Darkis, Director of 

RC— 6000496 
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Research, present director of Research of Liggett & I^-ers 
Tobacco Company, tras ashed Esther he had available prior 
to December, 1953, molecular distillation equipment for 
the analysis of cigarette smoke condensate. 

Eareyou used this, method? 

A Uell, ce tried it, yes. 

0 Eon did it uerk out? 

A Sr. byrder and I mere interested in it at one 


tine, 


Q Eou did it uerk out? 


A It mas unsatisfactory. 


o And. the sane question mas ashed of Sr. Esrkis 
with respect to ion eschargo enpsrimants. 

A fa tried that cue too, and it mas a flop. 
j Q Are you in general fcniliar, Sector, mith cigarette 
smoking machines? 

A Tec. Yes, 31 mould hare to be in order to get 


cigarette smoke condensate, 


<Z Can you state whether or not the amount of the 
condensate that is produced by these machines depends on 
the type of machine used? 

A Yes, it dees. 

fry- 

0 w And assuming that the machine is a standard one 

^3— - 

and a good one, can its condensate be equated uith the smoke 
inhaled into the human lung? 
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A Eo, 1 am afraid tried to ccae as close 


as possible, but Z have to give that gasue ^<r 

Q Eot 1 , chea a sub stance is said to be carcino¬ 
genic* does It mean that it produces cancer in a human 


being? 


■Sell, Z don't thinh it is a very good idea to 


/use the term carcinogenic in that way, viithout modifica¬ 
tion acytsay. 

Q He11,hot mould you modify it? 

1 ^ell, Just as you tails about several hinds of 
cancer, yea have to talh about cancer on the sites on gfeaoh 
esneer occurs, so yon have to talk about 3±tes on chich 
these compounds are-placed; that is to say shin, and also 
sines ear.csr isn't the same in different species of mammals, 
you have to tali: about the animal that you are using. 

Is ether t-erds, so far as benzpyrene is concerned, 
in the acrh that I urns doing, ks mould tails about a mouse 

*" "v ^ ^ 

^ e’ein care Imogen. AJ You have to do this if you are — 

0 Eou, you personally planned animal experiments 
dealing mith tobacco smohe condensate. 

£o you hear me, Doctor? Bate ypa personally 
planned gait^T experiments in uhich tobacco enohe condensate 
is used? 

a. Yes. I had to do this because, of course, this 
is the end to uhieb cur chemical results — 


6000^98 
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q ,&re sioed? 

& — are aimed. 


Q Save yen In process suck experiments at the pre¬ 


sent tine? 


* 


q £*£ hsTa you assessed the results cf these a ?Ina l 


errrer insists? 


a, Some of them, part of then are net finished. 

Q £ad sene of your tccrl: has keen in collaboration 


rith others? 

A Hell, of eouree, 2 /m not, chat you no aid say, 
a mouse nan. 2 find it neeerjaary to nzrlz sith people <dio 
are chilled in this art. 

Of course. I hate to pine the experiments rith then, 
because there are chemical aspects vihich they must apply. 

Q Very nell. lad uho have you rorhed dth in this 
respect? 

L -fell, Z first ucrhsa nith Dr, Hynder at Slcan- 
Eetterins Institute, and at present X an working aifeh 
Dr. Gilman at the ^or-ente Veterinary College. 

q Aa 2 understand it, In your feric •Kith Er. uynder, 
tobacco tar or the condensate a&c painted on the backs of 
certain nice, Khat type of aouse was selected? 

£ TBlcnder used Cfd?-1 and Suiss Bice. 

Q Do they hive any peculiar characteristic that 
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Tits them for this type of experiment? 

A Eell, they ere mice that are sufficiently suscep¬ 
tible to polynuclear aromatic hydrocarbons — this is my 
interest snd~chcice —- that cm can finish an experiment in 
a reasonable length of time. 

Q If you hner# what strength of the tobacco condensate 
•<:23 painted on these mice? 


eons.: 


A tie 11, essentially one can say that the pure, the 
■nsate in its concentrated form was placed on the mouse 
as each as one could get on in the area# eight eecti- 
>3 square cr eight sonars centimeters; nhich is about 


?ihat you can get on the bach of a mouse. 

c And hou often mere they painted; if you hues? 

A Scree times a neeh. 

q And for hen long — for hoc long a period? 

A Sell, periods of about a year and a half. 

q And riiat cere the lesults of these experiments, 

if you can state? 

£. Kell the tobacco smohe condensate could, if it 
tsere put on in sufficient amounts, would produce first 
papillomas, which are, of course, cot eancers, at about 
— after a duration of about 10 mouths, 5 months, 10 m onths, 
and then from then on if cancers tsculd appear, 11 , 12 , 14 
months, r.-nd. one sjculd determine the length, the time in 
nhieh these appeared and the number of them, and from this 

£ c - & oo omre D 
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cculd gauge the careisogenicit y, mouse skin carcinogenicity 
of the substance. Sets,, is that a proper description? 

Q 2 think so, sir. 

& Checking this, of eourse, against a substance 
li k e — pure substance that one kneu could give mouse skin 
cancer, such as benspyrene methyleholanthrene. 

q Uell, if yen cere to use any one of these hydro¬ 
carbons, such oc 3i^i beunpyrere, in its pure fora, crystal¬ 
line fosa, on the back of a nouse, chat quantity cculd hare 
to he pointed cn that souse to achieve the results you ha?e 
«ust stated in comparing it uith the amounts of condensate 
painted on the incuse? 

A tnll, it is abcut, I cculd say, a thousand times 
as much as ns ^ers ever able to find in the tchaccc tar of 
any certain compound. Let us say in this case the only 
one for uhieh v:-e can definitely speak in quantity, 3=^ 
hesspjrrene. It requires about a thousand times as much 
to produce cancers cn mice in the sane length of tics. 

0 , So yen knot: ukat is in the condensate that pro- 

/ _. 

daced the skin cancer on the backs of certain mice that 


sere painted in these experiments? 


A So, 2 don't. 


SS. EoSEZ&iE: could you repeat the question? 
(Question mas read.) 

Q Eotj, has?3 you also conducted chemical experiments 

£ c ycuu* soi 
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™ith respect to the amount of any polynuclear aromatic 
hydrocarbors in the condensate from cigars or pipes? 

£ Yes. 

q And how do they compare rith respect to the 
condensate cf cigarette crohe f 

L. Hall, they contain as much per gras of tobacco 
or maybe a little mere than at least the Virginia, straight 
Virginia cigarette. 

Q Ecu, Doctor- Z ached a ritrass for the plaintiff, 
:,&c 3 C- rare sas Id-. Zrerer, whether it ucc not the fact that 
the burning cf ary organic material -sill produce the same 
chemical substances that cigarette ssche does. Ee answered— 
Sue use me, 

hall, let ere get the page. 
t q-t. sorry. 1 Just dldn 1 1 hear* 

Very vrell. I an sorry. 

Ey fault. 

Ey fault. I ashed Dr. Ererarafc page 279 as 


& 

Q 

£ 

Q 

£. 

Q 

follows: 


"I say, isn't it a fact, 2r. Erensr, that burning 
of any organic materials rill produce the sens chemical 
substances that cigarette smche does?” 

And his answer css, "Ihat could ho ertrerely ua- 
lilcsly and against all rules cf chemistry. Hr. Haas.” 

!Z L ~ G ooo* ro a 
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i/\' 

' ftr, H t cisL: you this same statement, sir.y, ipti't 'j 1 

s' 

it the fact that the burning of any organic material 
11 produce the sane sassies! substances as cignrette 
sr.oke does? 

c Cesll,- 1 mould cay that Dr. Erensr and I didn’t 
study cut cf the sane chemical booh or chemical tent, be¬ 
cause X mould haw to merer that Question In the -direct 


contrary, that is to 

say that they 

lyi.XHi: 

I hare no fur 

sp t XXXI5: 

Unit a minute 

XXE C0UX.X 1 : 

I befo; 


/ 


Mr cross emminaticn, perhaps re bettor take a five 

minute recess. 

(Seccss had.} 

E». Eic£2SiLS: Any further direct? 

trr-i C" r ,<? . . rrht nhlrdle . 

tii*. —• —*' s 5 — • ——— 

esc-ss eeaeisssxgs. 

7~r> r~--i C'TT-";! . 

Doctor, from the substance cf uhat X listened to 

J 

labour direct ezaaicatiaa end your reference to bsnzpyren 
3:4 benzpyrene, you end tender and others at Slcss-Setteri: 
identified.the presence of 3-^ benzpyrene in the condensate 
of tobacco smoke,.the so-called tobeeeo tar, as one hsonn 
carcinoses, as you qualified it, carcinogen to eosse shin, 
is that correct? Z ‘ 
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A ffia&t Is correct. 

q But that was only one of the hccun carcinogens 
that you rmi Uynder «ere able to fractionate, isn't that 
so, from the tobacco tar? 

A !£hat is correct. 

Q Hot: many kncmn carcinogens did you and Ur. Eynder 
and the Sloas-Shtterisg group identify as being present In 
tobacco tar, the condensate of tobacco smoke? 

A it la still going on. *2herc nay be sene since 2 
cans dorr here. 

q that's right. 

A X could say 10 to 2?. 

Q gnenr carcinogens is the tobacco tar? 

A dense shin carcinogens that had bees demonstrated 
to cause cancers on the backs cf sice. Sore mild, 3one not 
mild. 

q ATtd it is the thoiight of you, and it is the 
thought cf the yin-7 rv>.i researchers and the chemists uho 
collaborate tilth them that the full number of carcinogens 


Is e£ yet fully ceterained. Shere cay be yet undiscovered 
carcinogens in the condensate of tobacco tar? 

A Of this there is no doubt i OK 


Q. Share is no doubt of that. 

Sector, chsn 'ss speak of a smoking machine, it is 
true. Id it not, that these smoking machines are constructed 

dc-Copc^ro^ 
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for the impose of attempting to emulate as much as possible 
the amount of emohe that a uculd consume into his 

lungs cr draEi Into hg.a lungs as far as mechanical abilities 
are able to do so? Yhat is the purpose of it. 

A 2t goes a little farther than that, but so far as 
you carried that, X mould say ye3. 

Q. And could yen tell us hoc much further than chat I 
carried it it could go? 

A Eell, cue has to carry about the rate at ehich it 
is generated in the. cigarette and the rate at nhich it is 
tftVon into the body or that model tihieh se tried to make to 
simalate the body. 

I Q &m 1 correct that the quantum cr the potency of 
a carcinogen to ecus© - shin is determined by the degree of 
ecsbuotian, the degree of heat at the time that the smoke is 
draun into the machine, or in the human, into the lung? 

Is that a fair statement? 

A Yuo years ago, I could, hare snscsered you yes. 

•Today 2 cannot answer ye3 to that cation. 

q Ishat changed your position? 

A Sore experimental cork. 

0 You think that the degree of combustion has no 
bearing upon the potency of the carcinogen? 

A 2 mould not say that, sir. I mould say that ue 

are zhtsh less sure of it or sure of the may in tkich it is 

fc. C -&O0C#r0-T 
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responsible than via were several years ago. 

T-n other \ 30 ?Cs fflfctee. farther me go, the less 

gf 

laac^m some -instanc es «j 

a q. Sector, mhea did you become a consultant of the 
Canadian 'Tobacco Institute? 

& Uell, 1 mas never a consultant of the Canadian 
Tobacco Institute. There is no such thing* 

Q Sell, shot is it that — I may not have been 
listening as attentively as I should. 

k The Canadian Career Institute, thich is a 
body and part of the Canadian Cancer Association, is a body 
that gives grants for research in subjects pertsfiiing to 
cancer. 

Q well, is that similar to our American Cancer 
Society? 

& Esaetly, sir. 

q gat did I net understand that you uere connected 
mith the Canadian Tobacco Company? 

A Tilth the Imperial Tobacco Company. They elected to 
set up a laboratory, research laboratory, or I ought better 
to say esp&nd the laboratory that they had, and they ashed 
ns if I mould serve ss consultant. 

I have been doing that for about tmo years. 

Q That mould he since about *5S? 


lililSH 


A. Tses, sir. 

Q Hot? long had that been is existence before you 

fcc- &OCO$ S '°6 
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became its consultant in '58? ** 

A Gij 2 inn sine that the Imperial Eobaeco Company 
has been doles research for 20 years, 30 years, perhaps. 

ft "Ss connection with the cancer prcduciag potential 
of cigarette condensate? 

A So. 

q Bell, is that one of the features of their examina¬ 
tion and study? 

A Sot especially, although they are interested in 
anything pertaining to tobacco. 

Certainly, 2 thrtr-ig there is no doubt that one cf 
the reasons I uas invited to participate was my knowledge 
of the separation of tobacco emotes condensate. 

Q And, Sector, 2 don't think I am being facetious 
then 2 ash this question, although I think it eay sound that 
may, but seriously, these experiments that the scientists, 
groups ^aat compose, men libs Bynder as the doctor and 
Hoffman as as asi^ai experimenter — 

A Chemist. 

ft — chemist, and you as a chemist, tshen you form a 
team and begin to apply tobacco ter to the akin of mice, yon 
cere not interested in curing mice of cancer, Bou cere 
interested in finding out whether tobacco tar can cause 
cancer in human beings. Isn't that the purpose of your 

testing at the Sloan-Scttering Institute? 

R C ~ Go ooff op 
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A A mouse is oar experimental testing unit. 

0 ,2nd If you mere to test something that would 

create a cancer in a mouse- then you will consider that 
that carcinogen to a mouse may be carcinogenic to a hisnan 

be ins'? ^ 

£. Gr it may not bs. Zt has no connection in sofar as 

that experiment is concerned.■ 

Your reman* mac not facetious before, but it may 


be ncm. 

q tell a let me see if you and X are not on a 
common ground: 

You have bitten on this matter, end your writ- 
.... the boot: X as loohing at Is berreued from the. 
Pittsburgh Academy of -Stedicins, which is part of our 
medical center, and it is a copy of the article by Uynder 
and crisht — and you are the Knight that is referred to? 


Sl Correct. 

q Entitled, "-Tobacco Carcinogenesis, 1. Primary 
fractions," do you recall that article. Doctor? 

A Yes, sir. 

ESI. HAAS: Hiat is the date of that? Eay we 


hare it? 

trs i 2eASDI3: Prom the section of epidemiology, 

division of preventive medicine, Slcsn-Eetterisg .institute 

fer cancer research, and. the date so October 11, 15p8. 

£ C'&oooMroi 
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BY 5 E. Er./IHSLK; 

Q You had written on other* aspects before that date, 
had you not, Sector? 

A Yes. 

Q Sc*, the theory of the Slosa-Settering group of 
scientists, of 'iiiich. Wyuder and bright uere tno of the 
prominent nsscbsm —- 

A Correction, sir. X sai connected erith the University 
of Toronto. 


Q fiswo T Fit? * fS 

ww. w y * 

A So, X never tras connected nith Sloan-Settericg. 

X am sa independent research can at the University °f 
Toronto. 

q Bid you uorh at the Slcnn-Xettering Institute to 
establish — 


A Sever. The head of that article should hare said 
Slccn-Xetterins Institute and the University of Toronto. 

Q tsall,. it may have at that, although not at the 


top. X an looking at the bottom non. 

Yes, in the section of epidemiology, division of 
preventive medicine, Sloan-lettering Institute for Cancer 
Research, Ken York:, Ken Yorh, and the University of Toronto, 
Toronto, Canada. ^Yhis study has been supported by a grant 
from the dnsrican Cancer Society, Incorporated. Professor 


Wright — 


/ 4 -WOP** 10 * 
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A It vould be nice if Uynder tsculd have remembered 


and also put the Canadian Cancer Institute dots: there, hut 
I guess to let case of those slips go by. 

Us hare never — 

Q Ho I detect a 'feeling betcesn you and Uynder? 

£ Eons vhatscever. But I ssnt to make it clear 

that I haven't received any funds from the American Cancer 


Society. 


prc v-ent 
at cue 


In point of feet, the lass of the Chited States 
then from Giving ce funds, although they ulshed 
tine to do so. 


Q 

Society supported this z vJUGj also? 


Uell, let as ash you shstker the. Canadian Cancer 


Q At least in this little reen in this little part 
of Americas, to «ill give the Canadian Cancer Society 
due eredit. 

A 'rfovrie you. 

Q Eon, it tos the conclusion that ktzls reached by 
you grd Sr. Uynder that animal experimentation in itself 
has not conclusive, but it uas important as ea adjunct to 
the epidemiological studies that eere then, or prior to 
that date been vith cone consistency connecting cancer of 
the epidermoid type in taslung uith tobacco smokes isn't 
that so? 

fcC-6 000* r/c? 
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M3.SM3: Eay ue have the question read bach, 

please? 

(Question read.) 

£2. ES.fi-S: Eeuld you died quoting the article, 

Sk. EcArdle? I don't find that In the article. 

E2. 2e£EEI£:. I haven’t been quoting the article. 

X hare been ashing preliminarily if that oas not a conclusion 
that you were reaching in this article. 

t can ash it to you directly: 

m E2. EC&E2SS: 

^ It use your thought uhen you co-authared this 
article that the esidsaiological surveys that had thou been 
“in existence had cith sene degree cf consistency established 
that there uas a relationship beticeen heavy cigarette ssoli- 
ias and epidersoid cancer of the lung; isn't that so? 

& Seat's true. 

0 lad the rmir^i enpsrisentation t'as not to prove 
the fact, but to be a correlsry of the epideaiological 
study and conclusion, csss't it? 

A It uas to be an atteept to find a correlsry. 

Q Well, let tie read chat you said. The question 

on pas© 2?1 cf this booh, a reprint of the article front 
Saucer Easazine, Esrch-April, 1957: 

"Sie question resains ss to chat bearing, if ary, 
enperiGsntal research in cancer has on the husan cancer prob- 

H C ' T /1 
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lea. As stated, the proof that scoihLng represents a cause 
of cancer in rests upon epidemiological evidence. 

research at crasent can only define nech.s n j.s-n 
end identify specific agents for a given anima l. 2his 
truism applies to all phases of cancer research and, in 
fact, to medicine in general. £pcn having identified 
specific agents In tobacco tar as they apply to a given 
crcerinental animal, one can only proceed as though these 
agents 'are also active for nan." 

If 1 can interrupt the reading, that means as I 
understand it, that if you identify a carcinogen in 
cigarette tobacco condensate or tar, and tint that is a 
specific carcinogen to a moused shin, then cns can only 
proceed as thong'd that carcinogen uer® also an active 
carcinogen for can; isn’t that uhat that sentence means? 

h sjo, v don't think it dees. I don't thick it does 
mean that. For one thing, we are talking about — although 
it doesn’t say ‘there, 14*0 implied, just as you are implying, 
,qrfi t understand vhat you mean when you say eareinogen, you 
mean it is a carcinogen to a souse's skin. 
q *Biat *s right. 

& So that I suppose the cent step "could be to 
demonstrate the human skin carcinogenicity. Eut ©eruainly 
‘ mine could I think that that is written there could 

be catrapolated to form mouse skin carcinogenicity to human 

~6 ooo*£' /: * 
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lung carcinogenicity. 

Q Kell, that's l&at you were discussing, you sere 
discussing the human cancer problem generally, weren’t yon? 

A Ve were discussing this, yes, because this Is 
the — in citing matter behind the research. 

Q Bow, let's read that again: 

”5pan haring Identified specific agents In tobacco 
tar as they apply to a given experimental aniaal, one can 
only proceed as though these agents were also active for 
oan." 

Sow, does that not mean, as I think it says, 

Doctor, that if you find a carcinogen that Is active for a ~ 
noose, you Bust proceed as though that carcinogen were active 
for a nasT 

A X think you are quite wrong, air. I think all this 
indicates Is an epldenlologlcal study of benspyrene or the 
like on the skin of nan. 

Q li^ll* that's active for nan, isn't it? 

A then we rill have to have another epidemiological 
study, X guess, and X don't think this has been carried out. 

Q Speaking of the fact that whan you have discovered 
an active carcinogen that's active for mice, uhat you wrote 
In 195^ teas that you can proceed only on the assumption that 
that Is also an active carcinogen for aaa? 

A Shis Is quite true, and carrying it to Ita logical 

£ £ -&oooar/3 
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basis, this looks 03 If he should proceed to an epideoio- 
logical study on the skin of Ban^_^ 

Q Shat isn’t shat you said tao years before the 
Ssperial Tobacco — 


& LiSybe you better read it again, sir. 

Q Let as continue, in 1956, "If an agent is found to 


be carcinogenic to a variety of animals, and if the husan 
epidemiological data are not ire one intent trith this finding, 
than the burden of proof lies upon those sho claim that 
these substances are not carcinogenic to man.” 

That is true, isn’t it? 

a i think so, and I guess xss mill have to find out 
whether can’s chin mill develop censor if. ue pat these 

*■ - - - r *■ - 1 ‘ -irra ■ - J Vm i. W * 


0 uby licit it to slain? 

& Because the esperinent, so far as it goes — and 
this is the limit of Else, I don’t bnois of other animals, 

I have not dene any trezk ca the lungs cf nice — so far as 
ray sc is concerned, it concerns the cancers on the side 
of alee. 

I don't like to be sticky about this, but thin is 
a scientific way of looking at it. 

Q Doctor, that wasn’t your thought at all before 
yea set up ulth the Imperial Tobacco Company of Canada; 
is that right? 

RC~ &ooo»r/¥ 
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A Are you certain about this? Bid you hear me talk¬ 
ing about this out la Betroit in 1956? Xf you didn't, you 
have no right to make that statement. 


q X read chat you srote in 1 956 . ^h:ls is what you 
put in the books, or that, is but in the books as a reprint 
from a casasine that is dedicated to the study and the de¬ 
feat of cancer. 

A lad it says eusctly uhat X intended it to say, and 
chat I hare'said it cays here. 

Q Sou, Sector, chat part of the human anatomy la 
cigarette smoking is Insulted by the cigarette tar, the skin 
or tbs lungs? 

A bell, it starts uitfc. the chin, 2 suppose* and 


gets to the bottom of the lung. 

Q ■ bell, no?*, Boctcr, let's not-- 

A tie are not being facetious. Hr. Hynder and I have 
considered ev erythieg from the lips does to the alveoli. 

Q Sat the big Increase that you gentlemen discovered 
in your study of cancer and its problem and its relationship 
slfch cigarette smelling had been that there mas a correlary 
rise between the consumption of cigarettes by the American 
male and the Increase in lung cancer? 


A X could point cut that X an not an epidemiologist, 
and cot a physiologist. 

Q But you studied that, you discussed It, didn't yen, 

fed -(oooofrjs~ 
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2 nd you Imeu that fc:as a fact? 

A X have tstoer ■the epidemiological information as 
something to sorb from. 

Q And that is true, epidemiolcgioally speaking, 
that there tfas a correlated rice between cigarette smoldng 
and this sensing increase in the incidence of cancer of 
the lung in the American male; isn't that true? 

A X am very reluctant to give any statement about 
epidemiology, because there are degrees of meaning that 
attach to these things. 

Q Sell, Doctor, the epidemiological studies have 
been before this particular Jury for a month. 

1 ball — 

g Just this morning cr yesterday Dr. PI Ipse, X think 
testified — uere you here then? 

H Yes. 

q, abu heard h im testify that there were 2p epidem¬ 
iological surveys, most of uhieh corroborated the position 
that there tmjs a relationship be trees cigarette consumption 
and epidermoid cancer of the lung; you heard that? 

B Yes, but X didn't hear hem cany of these sere 
positive and hose cany of them tsre negative, nor dees my 
Imonledge of the literature on this enable me to ensmsr. 

Q Xf you listened, you tx>uld have heard 2r. Plipse 
cay all but three rere corroborated. 

g c -Goot>tr/£ 
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4 Zt -iculd tie a strange series of scientific 

investigations that could he classified as three blacks 

and the rest uhite 3 . Z don't loom of this hind of 

^ __ 

scientific literature^^j' 

q Doctor, let '3 give you 3 cuethins better than that. 
A. All right. 

p let's give you the Horn-Haunond study, the pros¬ 
pective study, uhere there eas, X thinh, 98 par cent blaeh 
and 2 chites. 

E3. HAAS: If lour Honor please- Z object to this 
line of inquiry. She Doctor made it plain on hie direct 
cEssiuatics that he is not an epidemiologist. Ho does not 
hold himself out as 22 eupert in that field, or statistics. 
Ee Is a chemist the trarhed with Er. h'yuder uho happened to 
bo an epidemiologist. 

EHE SOSES: I thiah that's right, Sr. Eh&rdle. 

EE. HAAS: Er. cJyndor has not yet appeared in 
this court. 

EE. ScAEULS: S5ie uitness, if the Court please, 
testified he has studied the epidemiological surreys 
and is familiar scith them. 

SI IB. EC5S213: 

Q I incorrectly stating your hcouledge of the 

epidemiological studies? 

A Z could thinh you nould be, sir. I obviously ' 

f nc -boonm 
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hsve talked with Hammond* and I have talked clfch Horn and 
all these people. 2 have tried to inform myself sufficient¬ 
ly that there nas Justification for the eheaical cork that I 
uas doing. 

C Of eourss. ^ 

& 3ut I can evaluate chemical work, and I can say 
£rr<« experimental uork in chemistry is right or Is uroag. 

Set X don't knos? enough about the discipline called epi¬ 
demiology to look at it and say whether it is right or 
crons* I presume it takes years of study to be able to do 
that and enable me to give the kind cf ensTJcr you rant cse 
to give aow- 

I mould like to do it* but I don't feel that 2 

can. 


gt'bOOOtf/S 
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Q, Doctor, you gave that answer in 1956 » didn't 

you? 

A I was a cc—author, - 

q, Epidoisicrlosical study? 

A - with amac who wrote this part of the paper. 

Ee obviously collaborated with ce and he gave hia part 
and I gave njy part. I have no reason, no strong reason 
to say- "Ernie; don't put this in, n just as he had no 
strong reason to toll ce net to put the chssical infersa- 
ticn in. It msy be because both cf us were ignorant of the 

ether's field to this extent, so far as the true discipline 

of those things are concerned. Maybe Z can help you if 

you word it eons other way but X hate to be held cut as 

a person outside my discipline. 

Q Doctor, you are net withdrawing your approval 

of the 1956 article which bears your name as a co-author, 
are you? 

A I would eay that any piece of the publication 
that 1 have cade is good as of the date at which it is 
printed, and if I didn't, X certainly wouldn't be a proper 
scientist. 

Q, Hell then, do you change or will you now assert 
that you have changed your position in connection with the 
matter that I read to you since 1956? 

/ C-(,060lfl1 
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A Well, ’t concerned me because 

the hopes that we had In 1956 about the accumulating 
of enough Information about polynuclear aromatics to account 
<*or the mouse shin '.•■arcinogenicity have not materialized* 
ao that I haven’t lad to cone to the quandary that you 
mentioned. Ycu ses, they haven’t cone to this - cscuee me. : 

Q, I noted that yeur testimony, that you spdlze* 
of studying the testimony of Dr. David Kendall. I assume, 
which is quite proper, you were given the transcript of 
his testimony in fhich he appeared fer the plaintiff in 
the remote past whan this case was early? 

A Yes, X wasn’t here. 


Q, Dostregardless of your agreement or dis¬ 
agreement with hi, methods'of reaching a ccnelusica, the 
point cf the facV. is he identified ths eight carcinogens 
that were idsnti.’ied by ycu and ifyr.dsr as being present 
in tobacco tar. Wasn’t that in his testimony? 


k That was in his testimony. 

Q 30 that regardless of whether or not you 
ogres with vac routs he took, you and he and Wynder 
reached the same ending cf your travels, you identified 


tfc -QOOot s-30 
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the sase carcinogens* isn’t that correct? 

A Well* I suppose a thousand other people 
could say they did too, but this would not constitute 
the fact that the other hundred thousand had identified 

it. 

q, Let ae ask you this - 
A I assuae Dr. Kendall was pretty certain 
they wore there after we had found then. 

q Well, it is your belief not that Dr. Randall 
was wrong when hs told this Jury what the eight cartloosens 
that had been identified were * but he was wrong when 
said he had any part in identifying?- 

A Yes, he probably sight have been better to 

have listened to cie. 

Q Well, I think the trouble is in waiting to ll. ten 
for you is determining in what year to listen to ycu. If Ixj 
listened to ycu in ‘56, we would be haplessly confused 
if we erepeated to know what you were to testify to in '60? 

A And the same thing applies to Dr. Kendall. 
q Have you written anything about the work you 

have been doing since ‘58 with the Imperial Tobacco Company 
of Canada? 

A Ho. 

fl c - 6 ocofr^/ 
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Q, Have you been fractionating the cigarette 
sccke or.cigarette tar up in your laboratory at the 
University car Toronto? 

A Tes. That is not for the Imperial Tobacco 
Ccrpany. I have been doing that in connection with csy 
work for the national Cancer Institute. 

q But the Imperial Tobacco Company is running 
scmariiat c? a parallel n search, are they not, in their 
cv*n laboratories to which you are a consultant? 

A S don't tfcir.k it's really proper for es to 

answer that. I don’t think they would mind, yes. It ; ,s 

net something - 

q, Ycujould prefer that we don't ask as to what 
the Imperial Tobacco Company is finding, but you have no 
hesitancy in our asking what you are finding in the Toronto 
University laboratory, is that; a fair statement? 

A I era the master at the Toronto Laboratory and 

2 can say what 2 please about that. Z tell you all 2 do. 

q Are you experimenting with animals up there? 

A Ho, Dr. Gilcan is at Toronto Vb.erinary 
College. Es also holds the National Cancer Institute grant, 
is doing it. 

Q, Are you developing myelomas or are you develop 
ing cancer on mouse skin, at the Uetsrars's - 

/zc-&oovtrz?. 
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A Veterinary Collage. 

Q, At the Veterinary College. 

A Yes. 

Q, Doctor, you are familiar with the fact, of 

course, that the combustion of coal which creates a coal 
tar would cents in many cf the carcinogens that the cost- 
bustion of cigarette sucks does which contains or creates 
tobacco tar. 'That's true. Is it not? 


A 

Yes. 



ft 

Well, we don't 

need 

to experiment with mouse 

skin to know 

that the tar - 



A 

How, sir, new. 

sir. 

you mustn't do that. 1 


let you use the word "carcinogen" understanding you were 
talking about mouse skin carcinogen. 

Q, I am using the word "carcinogen". 

A I don’t want to stop you every time. 

Q, Based upon tbs fact that you and Wynder, 

that it is the burden of proof cr. those who were contra, 
that if you find a carcinogen or an agent that is a 
carcinogen to a mouse akin, anyone who opposes the theory 
that it is an agent that would create cancer on a human has 
the burden of proof. That's what you said in ’56? 


gt ~ GOO Of S~ 23 
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A The burden of p rear to do other studies that 
are net of this mouse shin nature. 

Q, All right now* wasn't coal tar a carcinogen 
to human shin and so discovered in 1775* with the chimney 
sweeps in London, according to the survey made by 
Sir PercAval Potts, bach in that year? 

A you may third: I am quibbling but 

this wasn't coal tar. Shis was coal ©ct. 

Q. Wasn't coal scot analogous to coal tar? 

A Shhhss similarities but; has - 

o Coes it also contain 3,4 benzpyrene as an 
illustration? 

A 1 certainly can't say about the material 
in 1775, because there wasn't anybody analysing for 
them in those days. 

£ Would you espect since they bum soft coal - 

A You know, £r, I would not be sure You see, 

benzpyrene, if X may explain this, is not too stable a substance 
sid some of these other things are not either. There is a very 
gsed possibility there was none up in the parts of the chimney 
in which those chimney sweeps were wcrking.fTwe have a reason 

Ur' 

for saying this because we are, of course, looking for other 
things especially cincs the polynuclear aromatics have not 

£ c -6dooi rJ V 
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shotra themselves to be the sufficient cause of cancer 
in mice and we are locking for ether ohingE and we have 

I 

/f 

ideas that come about out of these soots. ^ 

q Doctor, wasn't it determined, as Dr. Flipse 
agreed yesterday, that in 1775 and 1776, that the chimney 
sweeps of London were acquiring cancer in their scrotum 
from having rubbed into that area of the skin the soot 
from the chimneye they were ewesping? 

:-IE. HAAS: Just a minute. Doctor. I wonder 
whether you could cite us the record and page on it. 

Z don't think it conforms with Dr. Flipse 'e testimony. 

q, Let ne ask you, ignoring Dr. Flipse, isn't 
that your understanding that that Is the first known 
incident where cancer was produced on the human skin 
by the introduction to the human skin cf coal scot? 

A In so far as cy knowledge cf the subject Is 


concerned, yes. 

q. Yes, and that preceded by 125 years the first 
time any scientist was successful in growing a papilloma 
or a cancer on a mouse's ear which was sometime around 
1315 from coal tar, isn't that true? 

A Yes, I don't see what this means. 

q Well, it means. Doctor, that at least we know 
when you say you want an epidemiological survey to determine 
whether or not a carcinogen or an agent which is carcinogenic 

pc -boorinr 
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to souse 3 kin must also first be determines carcinogenic 
to human shin before we are allowed to consider its carcino¬ 
genicity to the human lung. That's what I am attempting to 
develop. 

A That would be all right, just so leng as 
there's no re Xaticaehlp to berszpyrene or the polynuclear* 
atic s * 

+• 

q Doctor, you nor V/ynder r.or no ns cf the 
epidemiologists or animal enperiner^ ere or chemists who 
have been engaged in this have ever pGinted out 3*^ beyzpyrene 
as being the sole and only agent that could be the cause cf 
carcinogen or cancer in mouse shin when you apply coal tar, 
isn't that true? 

When we apply tobacco tar. 

Tobacco tar? 

Tobacco sr.cks condensate. 

You mean we are spending a lot of tine in 
this case talking about 3*^ benzpyrene but no scientist 
has ever said that that is the known carcinogen in tobacco 
tar that creates the cancer that is created in mouse skin 
when they apply it to the shaved skin of a souse? So 
one has ever - 

6c -gOOiif26 
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A Hr. KcArdle, that is why we carried out the 
3*000 pound experiment locking for these other things. 

ft And you have discovered as many you think as 25 
other carcinogens? 

A That is true. 

ft You may discover many, many mare in tobacco 

smoke? 

A Eut from what we see, the whole bunch mat we 
discover is not going to toe sufficient. However, I oust 
qualify to this extent. We have run into another difficulty 
since this paper was written, although it was suspected 
at that time, and that is, that animal method can 
net give a proper evaluation cf the effect of the numbers 
that are present. That's not very clear, I guess. Let 
us say we have carcinogen A and carcinogen B. How, in 
order for the accumulation cf these to account for the 
total mouse ekin carcinogenicities of the condensate 
on the hacks of mice, we should be able to take A and B 
and get half the concentration, - don't let me get too 
tangled up. We should be able to get the same results, 
but we don't. In ether words, the effect cf these things 
isn't additive and this brings us to an impasse, so far 

jtc -t>0oo*07 
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as evaluation of the chemical results. In other words, 

if you please, the chemical results have* outrun the 

\ 

tests and we can net get anywhere with them. 


q That’s what you have referred to as the 

'i /v -W 

•sti-c effect7 . 




jcgjcinor.snis1 1<T effect? 

A Wo, I would -net eay^are4s ^? . n* gtf c .^ 
nis Is something we have locked for. This is the basis 
of additivity.. 


q I don't want to leave that ’.p in the air but 
I am afraid it will lead me up in the air if Z don't 
asic this question. You don't know, taking all of these 
known carcinogens that are in tobacco seiche, adding 
them all together, you don't get the same effect, the 
total additive of the sur. total of these carcinogens 
than you do when you take ccal tar or tobacco tar and . 
apply it? 

A That' s correct.- ' 

q That's what we mean. 

A Eut further, we haven't any way of figuring out 
how we are going to do it. This is the impasse. Tin 
animal experimentation has not kept up with it. tfyn.)er and 
I knew this In '$6 and that's why I was looking for what I 
Eight call the super carcinogen in this system and 2 couldn't 
find it. 

£ C -&0°° S'** 
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Q That 1 s what, happened when that fellow 
down In South America, Roffo, first announced he had 
discovered benzpyrene in tobacco tar and put the rest 
of you sen to work. 

A. Well, 2 don’t think we took the F.offo thing 
very seriously. Obviously at the time, 1 wasn't interested 
in it, but ^in r etrospect, looking at itJit wasn’t a very 

r.X X 



good stui 


q It was a marvelous study, it alerted the 
chemist and the epidemiologist and researchers into study¬ 
ing tobacco smoke can create cr does contain known carcin¬ 
ogens? 

A I don't think it did that. It was a follow-up 
of the work cnpetroleum hydrocarbons, actually. 

q The chromatography that you demonstrated to the 
jury, that's not a new technique, that'e a very old technique 
in chemistry, is it not? 

A Well, I started it and I think I started it 
about as scon as anybody else in about 1938 or '39. S' 
remember my first columns back at that time. 

Q I mean 1940, it was being used with 3*4 


benzpyrene, was it? 


^c '6 ooer?1 
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A 

Q. 

A 


that tints. 



And by Chalmers, Peacock? 

It was a technique that we were using at 


Q 

was used by 


And the fluorescent spectroscopy treatment 
ICennaway in *50, was it? 


A 

No. 




d 

•30, 

1930? 



A 

Kc. 

lie, you 

eee, it so happens that 

tis 

polynuclear 

&3rs?s£. 

tics are 

fluorescent. G? course. 

this 


doesn't limit it because a myriad cf compounds are 
fluorescent, but it enables one to follow these down 


the solum. Y®u will take an ultraviolet light and shine 
it and this is one cf the reasons for using glass and 


you will see where these zones or- bands are and this 
tells you how to get it cff. 

Q That's a picture cf it. Doctor, isn't it? 
A Gee, 1 wouldn't know what that was. 

q It doesn't matter whether it's benzpyrene, 

but it is a column and it*e chromatography? 

A Yes, but this is not what we are talking 


about spectroscopy. 


U'G° soS3D 
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Q No, you have attempted to show on this black¬ 
board by that drawing the various columns, the various 
levels, showing the different chemical, isn't that about 
it? 

A I guess eo. It could be this. 1 didn’t study, 
to tell you the truth I don't knew what this picture is. 

Zt could very ell be, although it's not very well banded. 


tzc 


(,000 f - 
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22*14 Q Bell, it Is a column or photo^*aph of a Sloan- 

Kettering column, bat if it isn’t elear to you, ee won’t 
offer it. 

c, It is not a very good column. CgTs are much 
sharper than that. 

Q I believe that. Doctor. Tou mesa: the ones at 
Toronto? 

a Yes. 

Q Do you agree ulth tlynder’s figures or are you 
fassiliar uith tjyader’s figures ns published ca «ae amount 
of the carcinogens in each cigarette? 

ES. &&&S: 2on, Icbject. 

0 T2as that study cads ■chile you isere with IS*. 
tJymder? 

HE. 2143: Just a minute, JEr. ScArdle. I object to 
the form, of the question. There is nothing in evidence In¬ 
dicating that Dr. t'Jynder hu3 nay such figures or, indeed, 
is qualified to state chat they are. S3 is sc epidemiologist. 

THE ecus?: Slat’s right. 

22. Bie532LS: I don’t kztoss \sho has qualified him 
ss sn epidemiologist. Your Honor. 

22. HRflS i You did, Er. Hclrdie, uhen you listed 
him es a witness. 

EE. X&4BZ3E2: He is a specialist la epidemiology. 

It is true he ie also ssi SID. 3s in also an animal experimenter. 

ri c,'60coZl2 
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S3- 23. 

q l?ell, maybe you could tell as. Sau ttorhed with 
him. Ho you hsow ho* Uyrzdar — 

SEE unaSSS: Ho I have the Court's permission? 

q So you imcvi hou trynder reached his figures on the 
quantum of carcinogenic materials in each cigarette? 

£H3 ASSESS: So I fcare the Court's permission? 

533 COES:: Xes, sir, certainly. Sasre Is no 
objection to this. 

A troll, I thinis that he has finally arrived to a 
degree elth the numbers that ue have reported no*, and, 
incidentally, shleh is one of the rushers that Eyndsr and X 
reported bach In the middle f 50's. 

In thin connection I oust say that Ur. Hoffman Is 
cueh to be praised and admired for his contribution In the 
use of radio-active benspyrene, uhich really mahes this an 
enact number at the present tine. Saat is to cay for benz¬ 
pyrene. 

23 he listening to me? 


EH. Eh ABELS: 53aat Is all, Hector. 


EEEHS52? 


33 EH. HAAS: 


Q, Hoc tor, could 2 ash you one question, please? 

Regardless of the name to be given the various 
hydrocarbons fthich to date hare been identified, to your 

PC '6$° 
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knowledge, in tobaccco smoke condensate, la It not the 

Tact, they are or merely trace amounts? 

& ’dell, certainly, uith the difficulty of getting 

them, cat, I could call them minimal or trace amounts, yes. 

~~—N 

EE. Ei££: Sothing further. ^ ” - - - 

ES33&SS SSffia525agXG8 
5 Z B. IHslBSIE: 

Q T?ell, Coot or, they may be minimal per cigarette, 

! 

but for someone sacking £0 to 30 to 40 to 50 cigarettes a 
day and retaining sane of this particulate la his lung, 
the total accumulation couldn’t be elslsal, could It? 

1 X don’t fa'rtr he is accumulating all of it. 

£3. E£fiS: jESt a minute. Doctor. X object to 
the form of the question on the grounds that it assumes 
a fact that is not in evidence, and that is the eutent 
to chick any of these things ere retained in the lung. 

k 8. EbAEDLS: It has been testified to by our 
side early in this case. Dr. Cyerholt — 

Jr?L. tnAS i Sr. Gverholt’s deposition took into 
account ciliary reaction, mucus reaction, coughs and all 
sorts of things chick you are not accounting for non — 

XE3 COSES: ‘that’s right. 

S3, e&as i— is the deposition he gave. Seneaber? 
HE. BBeflESaBs X think Dr. Saualfcz said SO per cent 
S3. ESAS: H1H yon point to the record reference 

[?C 'Qooof^i 
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£r. Hc^rdie? tte trill have an argument about it. 

3&U 2eABEXE: X don’t think se have to go Into It; 

BESS. ScAHSIS: 

Q You are not qualified anyway, Doctor, X take it, 
to talk about the physiological effect on tbs lung or that 
is retained, since you ere a chenlct, not an SD? 

A X dcn*e think so. Xhah ! a right. 

£31. EcASSLS: Since it is a habit that each lawyer 
wants to ash the last question, maybe that Is shy X ash it. 
Shat is all. 

SIS. Ei&S: X concede it to you, Jim. 

EE. SSSJ: T *e are going to call a witness cho 
will be quite long, but X can get through the qualifications, 
if you wish. 

CQ5H2: t-jell, ®e can Ju3t take that phase of 
it. tie will hear another witness. 

ES. HEED: Yes. Sr. Esnsler. 


J. gR rfSTJsa . a witness in behalf of the 
defendant, having been first duly sworn, testified as follows 
SSS CLE3S: £sd your full came, sir? 

SHE OT3HE3S: Charles J. Kensler. 

buses? msssa&xoS 


EE £2. 5SED; 

Q State your nans, please. 
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